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GOALS
•Development of HPLC-ICP-AES coupling.











Problems associated with organic compounds determination by 
HPLC-ICP-AES:
High background emission intensity


















Outer gas flow rate: 15 L min-1
Intermediate gas flow rate: 0.2 L min-1
Central gas flow rate: 0.6 L min-1
R.F. Power: 1.35 kW
Chromatographic conditions
Mobile phase flow rate: 0.6 mL min-1
Mobile phase: HNO3 0.001-0.007 mol L-1
Column: Rezex RHM-Monosaccharide H+ (8 %) (Phenomenex)
Column size: 300 x 7.8 mm
Column particle diameter: 8 mm   
Guard cartridge: Carbo-H+ (Phenomenex)
Guard cartridge dimensions: 4 mm L x 3 mm ID
Oven temperature: 80 ºC 
ICP-AES conditions
Nebulizer: HEN (Meinhard Glass Products)


































































HEATING OF SPRAY CHAMBER WALLS








































COMPARISON BETWEEN ICP-AES 
AND OTHER DETECTION SYSTEMS
Detection of metals
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1. Metals 2. Citric 3. Tartaric
4. Malic 5. Glucose 6. Fructose
7. Sorbitol 8. Lactic 9. Glycerol


























SINGLE INJECTION CALIBRATION APPROACH (SICA)
“a” g Glucose “a” g Fructose
“b” g Glucose “b” g Fructose
“c” g Glucose “c” g Fructose
“d” g Glucose “d” g Fructose
“e” g Glucose “e” g Fructose
“b” g Glucose
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2530 mg of Fructose L-1
7500 mg of Glucose L-1
15 mg of Glycerol L-1
30 mg of Citric acid L-1
50 mg of Tartaric acid L-1
100 mg of Succinic acid L-1





(217 ± 5)·10 (-2 ± 2)·103Tartaric acid
Glucose (208 ± 9)·10 (2 ± 5)·104
Citric acid (230 ± 9)·10 (-3 ± 4)·103
Fructose (21 ± 2)·102 (1 ± 9)·104
Glycerol (20 ± 2)·102 (2 ± 6)·103





















































Limits of detection* (mg of C L-1)










































































ANALYTICAL METHOD APPLICATION: SAMPLE ANALYSIS






























Concentrations in mg of metal L-1
SAMPLE ANALYSIS





























































1. Metals 2. Dehydroascorbic acid
3. Unidentified 4. Unidentified
5. Unidentified 6. Citric acid
7. Unidentified 8. Glucose





































































































































































1. HPLC-ICP-AES allows the determination of organic
compounds as well as metals in a single chromatographic run.
2. Because of its universality, a complete calibration line can 
be obtained from a single injection for non-volatile organic
compounds with ICP-AES. 
3. In HPLC-ICP-AES, volatile compounds show higher
sensitivities than non-volatile ones.
4. LODs for ICP-AES are similar to those achieved with RI for
non-volatile compounds. For methanol and ethanol, ICP-AES 
supplies LODs one magnitude order lower than RI.
5. Tomato varieties could be discriminated according to their
carbohydrates, carboxylic acids and metals profiles.
CONCLUSIONS
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